The literature concerned with the comprehensive assessment of ecotoxicity of ionic liquids on soil is scarce; therefore, the near future study on relationship between toxicity of ILs and soil parameters such as acidity, moisture, colloids amount, granulometric composition, or soil sorption capacity is required (Biczak et al., 2014) .
Based on the enzymatic activity, the effect of contaminants on the eco-chemical state of soil can be properly -zymes are often referred to as biochemical and microbial soil activity indexes (Burns et al., 2013) . Phosphatases are included in a large group of enzymes, catalyzing the hydrolysis of organic phosphorus bonds, and are used for the evaluation of the potential rate of mineralization activity of phosphatases in soil environment reflects the activity of enzymes linked to soil colloids and humus substances. Phosphatases are also considered to be good indexes of organic phosphorus mineralization potential and soil biological activity (Banerjee et al., 2012) .
The majority of research concerning ecotoxic influence of ionic liquids focuses on the comparison of the effect of cation and the length of alkyl substituents on the selected biochemical, microbial, or physiological parameters. However, information on the influence of anion is limited. Matzke et al. (2007) have assessed the acute toxicity of 1-alkyl-3-methylimidazolium bonded with six organic and inorganic anions against marine and land organisms living on various levels of food chain including marine bacteria, algae, duckweed, wheat, and cress. Biczak et al. (2014) reported that for the common radish, the anion type was crucial the occurred toxicity of the compound to this plant, though no regularity of that efstudied two 1-butyl-2,3-dimethylimidiazolium ionic liquids with anions, such as tetrafluoroborate and hexafluorophosphate, observed inhibition of the activity of soil enzymes, increasing with the increased dose of the analyzed substances. However, it was difficult to indicate which of the analyzed salts had stronger effect on the determined biochemical parameters of soil.
Thus, the conducted study aimed at comparing the effect of three tetraethylammonium salts with anions: chloin sandy soil.
The testing was performed on a soil material collected from the topsoil of Brunic Arenosol in Agricultural Exin the West Pomeranian District, Poland. According to the classification of the United States Department of Agriculture, it was soil with a granulometric composition of loamy sand. pacity, and they were incubated in tightly closed glass containers at a temperature of 20°C. Activities of alkaline phosphomonoesterase, acid phosphomonoesterase, phosphotriesterase, and inorganic pyrophosphatase were assayed on days 1, 7, 14, 28, 56, and 112. The acid phosphomonoesterase (Pac) and alkaline phosphomonoesterase (Pal) activities were determined as described by Tabatabai and Bremner (1969) . The phosphotriesterase (PT) activity was determined according to Eivazi and Tabatabai (1977) . Due to pnitrophenol, the yellow-band absorbance of the filtrate was measured at 400 nm. Based on Dick and Tabatabai (1978) method, the inorganic pyrophosphatase (IPP) activity was measured. Released orthophosphate was extracted with sulfuric acid and determined photometrically at 700 nm after colorization with ammonium molybdate. Enzyme activities were calculated using a calibration all measurements.
Phosphatase activity determinations were performed on three replicates for each treatment, and the significance of the observed differences was verified using a one-way analysis of variance followed by the post-hoc Tukey's HSD test. Differences with a p value of <0.05 were considered as significant.
In addition, the mean activity of phosphatases of sam--culate the index of enzymatic resistance (RS) according to the formula developed by Orwin and Wardle (2004) :
where C is the soil resistance under natural conditions (not -
-1 during the entire experiment was significantly higher than in the control soil and the observed stimulation remained at the level between 15.65% and 32.35%. Application of the remaining salts resulted in increased Pac activity only in the period between day 14 --1 resulted in -ment (17.88-25.17%). In soil with addition of each of the -1 , Pac activity during the entire experiment was lower than in the con-15.35-46.66%, respectively (Table 2 ).
-1 -1 -1 , the Pal activity during the entire experiment was statistically significantly higher in comparison to the control. The observed stimulation of activity was at the level from 8.93% to 26.65% and 8.82% to 17.93%, at the above dose resulted in a statistically significant inhibition of Pal activity only on day 28 and 56 (in relation to control 12.26% and 9.97%, respectively). Addition -1 , in the case -ing the entire experiment and the inhibition remained at the level of 6.97-20.07% and 11.79-25.15%, respectively, -tically significant decrease of Pal activity occurred from day 7 to day 56 (14.45-18.89%). But, application of all -1 resulted in Pal activity inhibition during the entire experiment, which for 51.47-70.06% and 34.45-48.88% respectively (Table 3 ).
-1 during the experiment was 8.93-20.21% statistically higher than the control. A stimulation of PT activity was also observed from day 7 till -crease of activity of PT in comparison to control during the entire experimental period, which was 0.50 and 5.00 -1 , respectively, 9.98-17.06% and 14.48-31.07% -1 resulted in the inhibition of PT activity during the entire experimental period (at the level of 14.44-27.77% and 11.68-18.96%, respectively). On the -1 of these salts, the activity of PT was statistically significantly lower than in the control on day 1, 7, and 112 in the and 8.88%).
The IPP activity was characterized by the lowest chang--cant stimulation of IPP activity was observed solely for the -1 from day 7 till the end of the experiment (9.43-21.93% in relation to the control) and in the soil with the addition to the control). Statistically significant reduction of IPP -1 on day 1, 7, 56 (8.88%, 14.46% and 11.68%, respectively) and at the dose of 5.00 -1 during the entire experimental period (11.46-statistically significant inhibition of IPP activity was only -1 on days 1, 7, 56, and 112 (Table 5) .
The obtained results demonstrated that the presence -1 ) might stimulate the activity of soil phosphatases. However, the occurrence of higher salt concentrations mostly resulted in the reduction of activity of these enzymes. Changes in the activity of soil phosphatases are often used as indexes of soil fertility, as they play an important role in the process of organic phosphorus compounds transformation into inorganic phosphates (Parelho et al., 2016) . The inhibition of the activity of phosphatases and other soil enzymes under the influence of different ionic liquids, deepened with the increase of dose, was demonstrated in previous studies the negative effect of quaternary ammonium salts, including ionic liquids on the activity of microorganisms, which constitute the main source of enzymes in soil (Wang et al., 2011; Yu & Nie, 2011; Guo et al., 2015; Mester et al., 2015; Saldago et al., 2017) . Sun et al. (2017) demonstrated that the activity of soil phosphatases and dehydrogenases was not subjected to significant changes under the influence (2011) state that a detailed interpretation of the influence of ionic liquids, as well as other xenobiotics, on the activity of soil phosphatases constitutes a problem due to the direct and indirect influence of other factors. The inhibition of enzyme activity by a specific contamination may be shadowed as a result of an elevated growth of immune microorganisms, which are characterized by expression of genes coding the given enzyme. The relative increase of biomass results from the growing microorganism population, capable of withstanding the presence of a xenobiotic, as well as using the remains of the sensitive microorganOne of the better indexes of soil ecosystem sensitivity to different stress factors is the one proposed by Orwin and Wardle (2004) resistance index (RS). It provides information about the status of soil environments contaminated their basis, a clear influence of the anion was observed on the effect of these substances on the activity of soil phosphatases. This corroborates the study conducted earlier on the ecotoxicity of ionic liquids in relation to soil enzymes different ionic liquids, determined that the length of alkyl substituents in a cation has a greater toxic influence on the zebrafish (Danio rerio) than the anion type. Based on the results of the present study, it was determined that in the case of Pac, the lowest RS values for all concentracase of the activity of the remaining phosphatases, such a relationship was observed only for the doses of 0.50 and -1 . The literature contains information on the negative impact of bromides on microorganisms and enet al., 2005) . Based on the RS values, it can be further statphosphomonoesterases, which confirms the earlier study
The following conclusions can be drawn from the results and discussion presented in this paper:
1. The presence of salts with tetraethylammonium -1
) mostly resulted in the stimulation of the activity of soil phosphatases. Higher doses of the salts had mostly inhibitory effect on activity of phosphatases. 2. Among the determined enzymes, phosphomonoesterases turned out to be the most sensitive to salts con- 
